DoCM: a database of curated mutations in cancer
To the Editor: Large-scale cancer genomics discovery projects such as The Cancer Genome Atlas (TCGA) and the International Cancer Genome Consortium (ICGC) have systematically characterized the molecular lesions in human cancer genomes, thereby laying the foundation for precision cancer medicine. However, a curated set of somatic variants with established relevance to cancer biology is essential for clinical annotation and for use in computational data analysis. We have created a database of curated mutations in cancer (DoCM, http://docm.info), an opensource, openly licensed resource to enable the cancer research community to aggregate, store, and track biologically important cancer variants with provenance supported by the literature. A variety of somatic cancer variant databases exist that help identify important variants, including gene-level 1 , variant-level 2, 3 , and clinically focused variant interpretation databases [4] [5] [6] . These resources have greatly increased our understanding of the landscape of clinically and biologically relevant cancer variants, and when used in aggregate they provide an understanding of the relevance of specific variants. DoCM is a curated repository that facilitates the aggregation of gene and variant information for variants with prognostic, diagnostic, predictive, or functional roles from these resources as well as from individually curated publications (Supplementary Fig. 1 and Supplementary Table 1 ). DoCM's scope and its batch submission process (Supplementary Results and Supplementary Figs. 2-4 ) place it at a critical intersection between the two major tradeoffs of curated resources: comprehensiveness of variants and curation burden (Fig. 1) . The automated batch submission and the review system allow DoCM curations to scale easily.
Curation of the literature to produce a high-quality set of pathogenic somatic variants is not trivial, on account of the large number of papers and laborious curation process (Supplementary Fig. 5 ). Hence, we designed DoCM as an open resource that can coordinate contributions from research and clinical practitioners. Once important variants are identified, curation efforts are required to format, standardize, and structure the variants for inclusion in DoCM (Supplementary Methods and Supplementary Fig. 6 ). A set of such curated variants can be contributed to DoCM by batch submission at http://docm.info/ variant_submission, whereupon it is reviewed and evaluated by DoCM editors for possible inclusion. DoCM is licensed under the creative commons attribution license (CC BY 4.0), allowing academic and industry researchers unencumbered access to the content.
We performed a focused knowledge-based variant discovery study to identify pathogenic variants missed in 1,833 cases across four TCGA projects (Supplementary Methods and Supplementary Fig. 7) . Validation sequencing data from 93 of these cases showed that at least one functionally important variant in DoCM was recovered in 41% of cases (Supplementary Results, Supplementary Data 1 and 2, Supplementary Figs. Supplementary Tables 2-4) . As genomics evolves in the era of precision medicine, and our understanding of the etiology of molecular lesions grows, community curation along with our ongoing efforts will allow DoCM to adapt, refine, and expand with the field. To the Editor: The past decade has seen an explosion of new techniques in optical microscopy with the potential to reveal the complex orchestra of biological processes across large scales of space and time 1 . Scalable usability of any new optical technique requires widespread dissemination of hardware and software for data acquisition and of software for data analysis. Commercial software and, more recently, open-source software packages have begun to meet many needs for visualization and analysis of terabyte-sized imaging volumes [2] [3] [4] . As the options for data analysis continue to expand and evolve, it becomes increasingly difficult to make ideal use of the full capabilities of widefield, confocal, and multiphoton microscopes already present in many labs because of a lack of automated and customizable acquisition software 5 .
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To fill this gap, we have developed mMagellan, open-source software (Supplementary Note 1) for reproducible, highthroughput imaging of biological samples across heterogeneous scales of space and time. mMagellan provides several high-level automation capabilities for the collection of tiled 3D volumes (Supplementary Note 2) that dramatically reduce the amount of time and effort researchers must expend to perform complex experiments. Because it utilizes the hardware abstraction layer of mManager 6 , mMagellan can be used with a diverse set of components or complete microscopes from different vendors (Supplementary Note 3) , enabling many new types of experiments with thousands of existing instruments. In addition, data written by mMagellan can be read directly or imported easily by several commercial and open-source software packages for the visualization and analysis of large volumetric imaging
